Introduction
Ulceration of the skin of the lower limb has been recorded as an affliction of the human race since the time of Hippocrates. It is almost certainly the price we pay for having emerged from the ocean and learned to stand erect. 1 The association between ulceration at the ankle and venous disorders of the lower limb has been known for over 2000 years and compression therapy is referred to in the Old Testament (Isaiah 1:6) and is mentioned by Hippocrates as well. z During Roman times, a number of physicians,, including Celsus and Galen, advised the use of plasters and linen bandages in the treatment of leg ulcers. 3 Until the Middle Ages, however, the philosophy of treatment of venous ulcer was dominated by Galen's black bile theory and his erroneous but influential views on venous bloodflow. Physicians attributed ulceration of the legs to the accumulation of black bile, bad humours, menstrual blood and faeculant humours and were convinced that healing of the ulcer would be catastrophic, causing "melanchol~ madness, drops~ palpitation ... and other things".4 ' 5 The first documented operations in the treatment of venous insufficiency were performed around 1850. 5 Madelung was the first who excised the greater saphenous vein through a long incision over the medial aspect of the leg and thigh; a formidable procedure associated with considerable morbidity and mortality. 6 
Importance of Incompetent Perforating Veins
An important contribution to present knowledge was made by John Gay in 1867. 8 He described the perforating veins of the calf and ankle, recording the fact that ulcers could occur in the absence of varicose veins, and introduced the term "venous ulcer".9 Gay's work, however, seems to have been overlooked by early twentieth century writers.
In the late 1910s John Homans wrote his papers about the etiology and treatment of the "varicose ulcer" of the leg, "a poor man's disease", and he was the first who clearly established the relationship between previous deep vein thrombosis, valve destruction following recanalisation and ulceration of the leg. 1°' 21 Homans described two types of ulcers. One was attributable to the familiar type of varicose veins and is generally healed by adequate removal of these superficial veins. The other, "post-phlebitic', type was more rapid in development, intractable to palliative treatment and generally incurable by the removal of varicose veins alone. Homans recognised the potential consequences of deep venous thrombosis and noticed "the presence, beneath the sole leather base of the ulcer, of a huge, dilated, incompetent, perforating vessel". However, his treatment was focused on excision of the ulcer and split-thickness skin grafting. ~1
Subcutaneous and Subfascial Approaches to the Perforating Veins
Robert Linton first recognised the necessity of interrupting incompetent perforating veins following deep phlebitis to cure varicose ulcers. Descriptions of these veins, however, were scanty and incomplete. And "since a more accurate knowledge of these veins was found necessary for the proper treatment of varicose veins and ulcers" Linton first studied and described the anatomy of the perforating veins of the lower extremity 12 after which he developed his radical surgical treatment. 12"13 His classic operation had a four-fold purpose: removal of all enlarged superficial veins, subfascial ligation and division of all perforating veins of the lower leg, interruption of the superficial femoral vein distal to the profunda femoral vein and finally partial excision of the deep fascia of the lower leg in an attempt to restore the lymphatic drainage.
His initial technique involved three longitudinal incisions --anterolateral, posterolateral, and medial --for the complete ligation of the perforators. In 1953 he began using only a medial incision since most perforators could be reached through this incision. This operation, however, still necessitated an incision through unhealthy skin and fat for a direct approach to the incompetent perforating veins. Although Linton preferred to perform this procedure after the ulcerations had been healed completely by bed rest and compression therapy, he himself noticed already that his incision did not always heal completely by primary union. Although the operation proved to be often successful, it was complicated by delayed wound healing, skin necrosis and wound infection in up to 58% of the cases. 14-x7 However, since Linton's paper, the cornerstone of the treatment of venous ulcers has been the prevention of the abnormal transmission to the superficial veins of the high (ambulatory) pressures generated within the deep veins by interruption of the perforating veins.
To avoid wound complications, multiple modifications of Linton's technique have been advocated. Cockett advised not to cleave the deep fascia surrounding the soleus muscle because of its role in the calf pump mechanism. He performed, in addition to excision of the ulcer, an extrafascial ligation of the incompetent perforators. 14 However, this subcutaneous exploration has become obsolete because of many disappointing explorations due to difficulties with identification of perforating veins. Dodd described a posteromedial subfascial approach to obviate dissection of unhealthy skin. 1B The Rob procedure included posterior subfascial ligation of perforating veins via a long, "stocking seam" incision. 19 A final modified operative approach to counter the problem of wound healing was described by De Palma in 1974 who used multiple small parallel oblique skin incisions in the natural skin lines along the medial aspect of the lower extremity. 2° He proposed subcutaneous as well as subfascial dissection, depending on the degree of lipodermatosclerosis.
However, in the same period, many others abandoned surgery for post-thrombotic vein incompetence and turned to injection sclerotherapy. [21] [22] [23] This was instigated because of the high complication rate of traditional surgical methods as well as growing controversy about the role of calf perforating veins in the aetiology of venous ulceration. [24] [25] [26] [27] A prerequisite for both De Palma's method and sclerotherapy, however, is accurate localisation of the perforating veins. This is of special interest because the dogma of predilection sites of perforating veins has been questioned recentlyY Perforator detection by clinical methods, 29 venography, 3° infra-red photograph~ 3~ fluorescein injection with ultraviolet scanning 32 and ultrasonography 33 all have been tried, but no single method has been found to accurately identify the site of all incompetent perforating veins. The introduction of Duplex-ultrasonography probably will improve these attempts but this technique is time consuming and a long training period is required before reproducible results can be obtained. 34 Although some authors still question the benefit of conventional surgical procedures, Negus and Friedgood treated 109 ulcerated legs and showed an 84% healing rate after subfascial ligation of incompetent perforating veins using the Linton and Dodd approach. 33 They suggested that a more optimistic attitude towards surgical treatment of this "crux medicorum" was justified. Good to excellent results after surgical therapy directed on the perforating veins has also been described by others. 16' 36 Between 1961 and 1971 over 1000 patients were followed up after perforator vein ligation for periods ranging between 5 and 9 years, with an overall recurrence rate of 10%.37 A review of the 10 most recent reports of subfascial ligation of perforators revealed a recurrence rate of 15% in 767 limbs. 3s Complications included deep vein thrombosis, pulmonary embolism, flap necrosis, wound infections, and a wound complication rate of 17%. These recurrence and complication rates were found in patients in whom all types of medical management had failed and thus represented the most severe expressions of venous insufficiency. Besides these empirical data, objective evidence that ligation of perforating veins is of benefit can be found in the improved postoperative venous function as measured by foot volumetry in patients following subfascial ligation of perforating veins with or without saphenous vein ligation for recurrent venous ulceration. 39 Recentl)~ the role of popliteal vein incompetence, acting as a critical gatekeeper for the calf muscle pump, has been discussed as a potential risk factor for recurrent ulceration after subfascial ligation of perforators. 4°'41 The question remains whether elastic stockings can maintain long-term healing following surgery in these patients by compressing the long saphenous vein on the dorsum of the foot and anterior surface of the ankle and thus prevent the transmission of high venous pressures from deep to superficial ankle veins, s At the same time, a subgroup of patients with venous ulceration without any sign of deep venous insufficiency has been recognised. 42-44 These patients, having chronic superficial venous insufficiency with or without incompetent perforating veins, will benefit even more from surgery directed to varicose and perforating veins.
A surgical answer to deep vein incompetence may be found in venous valve surgery. During the last decade interest in this field of surgery has intensified and a number of reports have appeared describing new methods for valve repair and valve replacement using homografts, xenografts and prosthetic materials. 45 These methods are based on the concept that correction of venous reflux, especially in the deep system, improves calf pump function and will lead to resolution of ulceration. Although the first results of venous valve surgery were promising, 46 most studies have a limited number of patients and short follow-up only. Therefore, as long as vein valve transplantations, valvuloplasties and venous transposition operations for deep venous insufficiency are still under development, they should only be undertaken in specialised centres and in properly designed prospective clinical trials. 47
New Surgical Techniques for Interruption of Perforating Veins
A number of attempts have been made to interrupt incompetent perforating veins by avoiding a long incision through compromised, lipodermat0sclerotic skin, with poor healing properties. A. R. Albanese and J. M. Edwards described a totally new approach to the problem of perforating vein incompetence with the development of a new cutting instrument. 48" 49 This "phlebotome" is introduced under the deep fascia some distance from the area of lipodermatosclerosis and blindly sheares off the perforating veins.
Although postoperative wound problems were miniraised, disadvantages included the blind fashion of this method and the frequent occurrence of painful subfascial haematoma formation as well as skin necrosis. extended subcutaneous haematoma in 5.8% and postoperative dysaesthesia in the area of distribution of the saphenous nerve in 9.7%. However, the question remains unanswered whether these complications were associated with the endoscopic procedure or with vein stripping. After a mean follow-up of 27 months newly formed or persistent incompetent perforating veins were detected in two patients (1.9%).
Severe subfascial infection, necessitating surgical reintervention on both legs, was described in a patient operated on both sides by Wittens et al. 52 Using a mediastinioscope, 40 recurrent or protracted venous leg ulcers were treated by subfascial endoscopy. 53 After a mean follow-up of 3.9 years only one patient (2.5%) developed a recurrent ulcer. ' Endoscopic subfascial dissection of incompetent perforating veins seems a new, promising technique and is gaining ground as a surgical alternative in the treatment of venous ulceration in line with the renewed interest in venous surgery as well as the modern trend towards minimally invasive surgery.55, 56 More studies, however, are needed to define the exact place of endoscopic techniques in different clinical situations. The accessibility of submalleolar perforating veins, the feasibility after preceding subfascial explorations, the possible learning curve and the specific complications need to be clarified. At the moment, a prospective randomised study is underway in Rotterdam, the Netherlands, to evaluate this technique in comparison with the classic open exploration in patients with active venous ulceration.
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Epilogue
Chronic venous ulceration of the leg is a common clinical problem. Reports dealing with active venous leg ulcers only, mention a prevalence of between 0.06% and 1%. 57 '58 In studies where patients with a history of ulcer disease (active or currently inactive ulceration) are included, the overall prevalence is between 1% and 1.3%. 59"6° Almost all venous ulcers can be treated by simple means, of which firm compression is the most important. Although the majority of venous ulcers can be healed by an outpatient regimen of graduated compression bandaging and elevation, many of these ulcers will recur. In the Lothian and Forth Valley surve3~ 66% of 600 patients studied had suffered multiple episodes of venous ulceration over a 5-year period and 45% had suffered from intermittent ulceration for more than 10 years. 61 Even when patients are fully compliant and committed to optimal conservative treatment, up to 29% of ulcers recur within 5 years. 62 Consequently, healing of venous ulceration is only half the story and the efficacy of any particular form of treatment must largely depend on the prevention of recurrence. The capability of recurrent ulcer prevention must be determined by a careful follow-up regimen for a reasonably long period. 23 Twenty experts in the field of venous ulcer disease have recently formulated a consensus paper containing valuable considerations for any clinical trial on the treatment of venous leg ulcers. 47 However, only very few prospective randomised trials on the treatment of patients with venous ulceration have been carried out.
In view of recent developments in surgical endoscopic techniques as well as better understanding of the haemodynamics of incompetent calf perforating veins27, 63 a new period in the surgical treatment of venous ulceration may be expected.
